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Since prostate-speciﬁc antigen (PSA) screening began in the 1980s in Taiwan, there has been a signiﬁcant
increase in the detection of prostate cancers (PCs) at an earlier stage. For clinically localized PC, a radical
prostatectomy (RP) remains the gold standard treatment. However, patients undergoing a RP for PC are
at risk of onset or worsening of inguinal hernias (IHs). We reviewed the current status of IHs after a RP.
We reviewed literature published from PubMed using the key words of “inguinal hernia”, “prostatec-
tomy”, and “prostate cancer”. The postprostatectomy mechanism was illustrated. The incidences of
various prostatectomies were recorded. The prediction and prevention of postprostatectomy IHs were
analyzed. Disruption of the transversalis fascia caused by surgical procedures was proposed as
contributing to postprostatectomy-related IH formation because it assaults the anatomic-physiological
balance in the abdominal wall. The myopectineal oriﬁce is traversed by the spermatic cord and
femoral vessels, and its inner surface is sealed by the transversalis fascia. A body mass index of <23 kg/
m2 and a history of previous IH repair were signiﬁcant risk factors for postoperative IH. The incidence of
IHs after surgery was reported to range from 12.4% to 23.9%, and most IHs occur within 6e24 months
postprostatectomy. The incidence of IHs is greater with the extraperitoneal approach than with the
transperitoneal approach. A preoperative abdominal computed tomography (CT)-scan might identify
asymptomatic IHs, but the test lacks sensitivity and is inferior to a simple physical examination (PE). A PE
of the groin should be performed before a RP, and careful surgical manipulation is essential to prevent
postoperative IHs. The concurrent repair of any detectable IHs at the time of a prostatectomy could
signiﬁcantly reduce the incidence of postoperative IHs.
Copyright  2012, Taiwan Urological Association. Published by Elsevier Taiwan LLC.
Open access under CC BY-NC-ND license.1. Introduction
In this prostate-speciﬁc antigen (PSA) era with an increasing
number of earlier prostate cancers (PCs) in Taiwan, a radical pros-
tatectomy (RP) should be considered the reference standard for
organ-conﬁned PC, and increasing numbers of RPs are being per-
formed. In our institute, of 385 patients with PC, only 55 patients
(14.3%) with stage T1c PC received a radical retropubic prostatec-
tomy (RRP) between January 1996 and December 2000.1 Moreover,
patients with clinical T1c PC who underwent surgery for localized
PC increased to 25% (12/48 cases) in 2003. The incidence of cases at
T1c that underwent a RP increased to 50% in 2009.2
While complications after a RP, such as urinary incontinence and
impotence, are well described, postoperative inguinal hernias (IHs)
have not received much attention. In fact, patients undergoing a RPHospital, 160 Taichung-Kang
ciation. Published by Elsevier Taiwfor PC are at risk for onset or worsening of IHs. Attention to post-
operative IHs has become increasingly imperative. This article
discusses the postRP-related IHs, including the incidence, hernia
side, hernia type, mechanism, diagnosis of subclinical IHs before
a RP, predictive factors, and several prophylactic procedures to
prevent an IH after a RP.2. Incidence
2.1. After a radical retropubic prostatectomy (RRP)
According to the literature review, the incidence of IHs after
surgery was reported to range from 12.4% to 23.9%,3e6 andmost IHs
occur within 6e24 months postoperatively.3e7 Regan et al4 ﬁrst
reported the incidence of IH after a RRP in 1996. The result showed
that 11 of 92 patients (12%) developed an IH after surgery. Lodding
et al5 reported in 2001 that 51 of 375 patients (13.6%) developed an
IH postoperatively. They studied this topic again in 2005, and
prospectively compared a larger population of 953 patients without
surgery and 152 patients who were treated with a RRP. Of the 953an LLC. Open access under CC BY-NC-ND license.
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13 of 152 (8.6%) in the operative group who underwent a RRP.
Recurrent hernias on the side of the repair occurred in 3.1%.82.2. After an endoscope-assisted mini-laparotomy (mini-lap) RRP
Koie et al9 compared the incidence rates of IH between
a conventional RPP and mini-lap RRP, and 347 consecutive cases
with localized PC were treated with a conventional RRP (75 cases)
and mini-lap RRP (272 cases) with a pelvic lymphadenectomy. The
mini-lap RRP was carried out with a 6-cm median incision. Post-
operative IHs were observed in 29 cases (38.7%) in the conventional
RRP group and eight cases (2.9%) in the mini-lap group during
a mean follow-up period of 26.1 months. Patients treated with the
mini-lap RRP had signiﬁcantly higher hernia-free survival than
those treated with a conventional RRP (p < 0.001). They concluded
that IHs were less frequent after a mini-lap RRP than after
a conventional RRP.
Fukuhara et al10 reported that a minimum-incision endoscopic
(MIES)-RRP had a lower incidence of postoperative IHs (5.9%)
during a mean follow-up of 21 (range, 13e31) months. The hernia-
free survival was signiﬁcantly higher after an MIES-RRP than after
a conventional RRP (p ¼ 0.037).2.3. After a radical perineal prostatectomy (RPP)
In contrast to the retropubic or laparoscopic approach, a RPP
does not enter the abdominal cavity, and it seems reasonable to
assume that the risk of developing an IH postoperatively would not
be increased. In particular, with a standard RPP where all proce-
dures are performed outside the endopelvic fascia, the endopelvic
fascia is left intact,11 and therefore, the internal inguinal ring is
considered to be less affected. Meanwhile, with a modiﬁed RPP
where the endopelvic fascia is opened followed by division of the
dorsal vein complex, as with a RRP, the intention is to reduce the
positive surgical margin at the anterior surface of the prostate, and
the supporting structure of the internal inguinal ring may be
weakened.12 Matsubara et al8 reported that the incidence of IHs
after a RPP was 1.8% (5 of 285) with a median follow-up time of 43
months, and that after a RRP, it was 10.3% (32 of 311) with a median
follow-up of 36 months (p ¼ 0.0001). The cumulative IH-free rate
was signiﬁcantly higher after a RPP than after a RRP (p ¼ 0.0001).2.4. After a laparoscopic RP (LRP)
Watson et al13 reported that about 13% of subclinical IHs were
found during laparoscopic procedures. Abe and coworkers14
investigated the medical records of 53, 43, and 74 men who
respectively underwent a RRP, LRP, or radiotherapy with or without
laparoscopic pelvic lymph node dissection, and they found that the
incidences of IHwere 17% (9 of 53),14.0% (6 of 43), and 1.4% (1 of 74)
in the RRP, LRP, and radiotherapy groups, respectively. Prolonged
use of the pneumoperitoneum might cause adverse effects on the
development of an IH with an LRP.2.5. After a robotic-assisted LRP (RALRP)
Stranne et al15 reported a total of 1411 consecutive patients who
underwent a RRP or RALRP. That study showed that the Kaplan-
Meier cumulative risks of IH development in the 48th month
were 12.2%, 5.8%, and 2.6% for the RRP, RALRP, and control groups,
respectively. They observed a lower incidence of postoperative IHs
after a RALRP than after a RRP.3. Sides and types of IHs after a RP
Nielsen et al16 evaluated 430 patients who had undergone a RRP
by a single surgeon, and found that incidental IHs were commonly
seen (33%) with a RRP. Two-thirds of the defects detected were
indirect. The laterality of IHs after a RRP was 32% on the right side,
28% on the left side, and 40% bilaterally; 34% were direct hernias
and 66% were indirect. IHs in the open RRP group could reﬂect such
an injury, because the surgeon usually stands on the left side of the
patient, which could result in excessive dissection in the right groin
area. This is not a sufﬁcient explanation because surgeons usually
do not retract the vasa deferentia during an LRP.144. Mechanism of IHs after a RP
The causes of IHs after a RP are probably multifactorial, with one
or more factors applying in any particular case. Fruchaud et al17
proposed the unifying anatomic concept of the myopectineal
oriﬁce as the ultimate weakness underlying the development of all
hernias in the groin. This site is deﬁned superiorly by the internal
oblique and transversus abdominus muscles, laterally by the
iliopsoas muscle, medially by the rectus muscle, and inferiorly by
the pectineal line of the pubis. The myopectineal oriﬁce is traversed
by the spermatic cord and femoral vessels, and its inner surface is
sealed by the transversalis fascia. This mechanism strengthens the
internal ring and plays an important role in maintaining the
visceral sac in the myopectineal oriﬁce, which possibly explains
why the indirect IH rate is higher than direct IHs after surgery.18
A lower midline incision would sharply divide the transversalis
fascia, and the use of self-retaining retractors may further weaken
the fascia during a RRP.14 Retraction of the vasa deferentia in the
course of retrograde dissection may also contribute to the
stretching injury of these structures.7 Stranne et al19 reported that
an IH is a common postoperative complication in males after all
lower midline incision surgeries, such as an open prostatectomy for
benign prostate hyperplasia, pelvic lymph node dissection for
staging of PC, and a cystectomy for bladder cancer. Thus, it is
important to keep the transversalis fascia intact and preserve the
shutter mechanism to prevent an IH. Finally, the endopelvic fascia
is continuous superiorly with the transversalis fascia, creating
another source of fascial laxity after its incision.205. Diagnosis of a subclinical IH before a RP
A preoperative diagnosis of IHs is limited. In a clinical trial
performed by Fitzgibbons and colleagues, over 40% of the study
population had a diagnosis of a hernia based on being palpable on
impulses like coughing.21 A preoperative abdominal computed
tomography (CT)-scan might identify asymptomatic IHs, but the
test lacks sensitivity and is inferior to a simple physical examination
(PE). Fukuta and colleagues22 identiﬁed 20.4% of subclinical IHs on
preoperative CT images. One explanation for the poor sensitivity of
CT images is that the study is performed with the patient in the
supine position without a Valsalva maneuver. It is likely that an
abdominal CT image of the inguinal area during a Valsalva
maneuver could greatly improve the utility of CT scanning for
detecting asymptomatic IHs.23 Performing a careful PE before a RP
to identify an occult IH, so that it can be repaired during the RP,
would thereby avoid a second round of anesthesia and post-
operative recovery. Marien et al24 evaluated the role of magnetic
resonance imaging (MRI) and upstanding ultrasonography (USUS)
for detecting IHs before a RRP. They found that USUS was the most
sensitive method for detecting IHs. They also recommended that all
men undergoing a RRP should be evaluated for IHs via PE and at
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time of the RRP.
6. Predictive factors of IHs after a RP
Several studies reported that patients aged older than 70 years,
that are thinner (BMI < 23 kg/m2), who smoke, with previous IH
repair, with previous abdominal surgery, who have a long lower
abdominal incision, and who have developed bladder-neck
contracture are at increased risk of developing an IH.25e29
7. Prevention
In order to reduce postoperative IHs, Schlegel and Walsh30 per-
formed a preperitoneal herniorrhaphy in 41 patients simulta-
neously with either a RRP or radical cystoprostatectomy in 1987;
they repaired the hernia while waiting for the frozen-section anal-
ysis results of the lymphnodedissection. They repaired anydefect in
the inguinal ﬂoor or ring with no complications or recurrence. Choi
et al31 subsequently reported the outcomes of 70 hernia repairs in
48 of 575patientswith a RRP; 35herniaswere repairedwith amesh,
with no recurrence. There were ﬁve recurrences in the 35 nonmesh
repairs, all of which occurred in cases where herniorrhaphy was
performed before the RRP. Joshi et al32 advocated the concurrent
repair of any detectable IHs at the time of the prostatectomy. The
preperitoneal placement of a polypropylene or polyester mesh
secured with a tacking device and peritoneal closure performed
with a running absorbable suture are uniquely suited to the abilities
of the robot, and provide a durable repair.
Teber et al33 evaluated the role of simultaneous laparoscopic
mesh prosthetic hernioplasty during an LRP, and concluded that IH
repair using a prosthetic mesh is safe and effective and has no
adverse effects on the surgical parameters except for the operative
time. However, when Finley et al34 performed an inguinal her-
niorrhaphy at the time of a RALRP, it only added approximately
15 minutes to the operative time in all 80 cases. They concluded
that simultaneous IH repair during a RALRP is safe and should be
routinely performed. If not, Matsubara et al8 demonstrated that
once an IH has developed, about 80% of patients need to undergo
surgical hernia repair.
Fujii et al35 transected the processus vaginalis during a RRP to
prevent a postoperative IH, and their results showed that respective
hernia-free survival rates were 87%, 81%, and 77%, at 1, 2, and 3
years in the control group. In contrast, two of 138 patients (1.4%)
who underwent hernia prevention developed an IH during
a median follow-up of 24 months. Hernia-free survival rates were
99% for both 1 and 2 years (p < 0001), and they concluded that this
prophylactic measure is safe and effective in preventing postRRP
IHs. However, a longer follow-up period is needed to conﬁrm the
results.
Stranne et al36 placed a nonresorbable ﬁgure-of-eight suture
lateral to the internal ring of the inguinal canal and spermatic cord
on either side during a RRP, and the cumulative IH incidences were
3.5% on the intervention side and 9.1% on the control side (¼ 0.011).
There were no serious adverse events and no increase in post-
operative discomfort in the groin or testicular region on the inter-
vention side. The procedure added 5e10 minutes to the duration of
surgery. They concluded that the prophylactic procedure was
simple and safe to perform, and it decreased the risk of post-
operative IH formation by 62%.
Taguchi et al37 released the bilateral spermatic cord from the
peritoneum before suturing the wound, which should prevent the
intestinal tract coated with the peritoneum from pushing through
the internal inguinal tract. The hernia-free rate was signiﬁcantly
lower in the preventive procedure group than in the control group.8. Conclusions
Nowadays, there is an increasing realization that IHs are a major
morbidity after a RP. Certainly men who are candidates for a RP
should undergo a PE to detect a subclinical or small hernia that may
enlarge and become signiﬁcant after a RP. Disruption of the trans-
versalis fascia caused by surgical procedures was proposed as
contributing to postprostatectomy-related IH formation. Two-
thirds of postprostatectomy-related IHs are indirect. The inci-
dence of IHs is greater with the extraperitoneal approach thanwith
the transperitoneal approach. Several prophylactic procedures can
reduce postoperative IHs. The concurrent repair of any detectable
IHs at the time of the prostatectomy can signiﬁcantly reduce the
incidence of postoperative IHs.Conﬂicts of interest statement
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